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In this paper, based on the concept of spoof surface plasmon polariton, we mainly 
focus on the design of the waveguides using in the microwave and terahertz regime, 
then combining the simulation and real test to analyze the spoof surface plasmonic 
waveguide. 
  First, the planar staggered plasmonic waveguides (PSPWs) is introduced. The 
spoof SPP propagation properties, including fundamental mode, dispersion relations 
and field distributions of this new structure are numerically investigated and analyzed 
in detailed. Furthermore, a CPW-PSPW-CPW structure is designed, fabricated and 
measured to verify the PSPW’s propagation performance at microwave frequencies. 
The investigation results show the deep subwavelength field confinement, long 
propagation length and low bend loss. 
Next, we proposed a novel planar terahertz (THz) plasmonic waveguide with 
folded stub arrays to solve the contradiction between properties and size. It is found 
that the waveguide propagation characteristics can be directly manipulated by 
increasing the length of the folded stubs without increasing its lateral dimension, which 
exhibits much lower asymptotic frequency and tighter terahertz field confinement than 
conventional plasmonic waveguides. Based on that, a terahertz concentrator with 
gradual step-length folded stubs is proposed to achieve high terahertz field 
enhancement, and an enhancement factor greater than 20 is demonstrated.  
Finally, a substrate integrated spoof plasmonic waveguide with rectangle-shaped 
unit cell slot is proposed, the properties of this kind waveguide has been investigated 
carefully, and then, we find this kind waveguide’s distribution of the electrical field of 
the fundamental mode is similar to the fundamental mode of the rectangular waveguide, 
TE10. So we combine the substrate integrated waveguide (SIW) and the plasmonic 
waveguide to make a band pass filter in X-band. The rising edge and fall edge is fast 
due to the properties of the SIW and spoof SPPs and the spurious passband would not 
be existed in this filter. 
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图 1.1  微带传输线的演变历程及基本结构 
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